For dural arteriovenous fistula (DAVF), when the usual endovascular or neurosurgical approaches are difficult to treat, multi-modal treatment can be helpful. We present a case of a 71-year-old woman with DAVF, who presented with an intracerebral haemorrhage. Digital subtraction angiography revealed a DAVF of the transverse sinus, with cortical venous reflux. Transvenous and transarterial approaches for coil embolization failed. In the operating room, a small craniotomy was performed, and coil embolization was done under fluoroscopy. Transcranial venous embolization might be a useful method to occlude DAVF in a case that is difficult to access by usual surgical or endovascular approaches.
INTRODUCTION
Dural arteriovenous fistula (DAVF) is an abnormal shunt inside the dura, accounting for 10-15% of intracranial arteriovenous malformations. 9 ) DAVF is a rare aetiology of spontaneous intracerebral haemorrhage (ICH), 8) but the annual bleeding rate of DAVF is estimated at approximately 1.8-20%. 7) If the lesion has cortical venous reflux (CVR) or was located at the tentorium, the bleeding risk is higher. 1) DAVF can be treated with endovascular embolization, surgery or stereotactic radiosurgery alone but sometimes a combined method is necessary. We present our experience with DAVF with ICH and CVR treated with venous embolization, using a transcranial approach, a combination of surgical and endovascular methods under fluoroscopic guidance.
CASE REPORT
A 71-year-old woman was admitted to our hospital with global aphasia. She had no notable past medical history. Laboratory test showed no evidence of coagulopathy. An initial brain computed tomography (CT) showed an ICH about 15 mL on the left parieto-occipital area (Fig. 1) . Digital subtraction angiography (DSA) showed a DAVF of the transverse sinus Under local anaesthesia, a transvenous approach through the superior sagittal sinus and left TS was attempted but failed due to tortuous veins. Consequently, a transarterial embolization via the left middle meningeal artery and left occipital artery endeavoured.
However, access through the occipital artery failed.
Through the middle meningeal artery, a microcatheter reached the DAVF but the coil formed a frame outside the DAVF, so it unsuccessful.
Finally, after moving to the operating room and under general anaesthesia, a retromastoid approach, using a small craniotomy (about 2 × 3 cm) was performed, around the TS SS junction. We identified the location of the sinus by transcranial Doppler (TCD), and arterial pulsation was observed in the isolated left TS at TCD (Fig. 3A) . The sinus was punctured with a 16-gauge angiocath needle. Through the angiocath needle, a microcatheter was advanced to the sinus ( Fig. 3B ).
Once the tip of the microcatheter was located within the sinus, fibered coils were inserted, under fluoroscopy, in the operating room (Fig. 3C) . The coil mass leaned to one side and, therefore, we punctured the sinus at the opposite side with another angiocath needle (Fig. 3D) . We deposited additional fibered coils. Fifty-seven fibered coils were used (Fig. 3E) . The left common carotid angiography through the femoral artery showed successful obliteration of the DAVF. To avoid DAVF recurrence, the bone defect was covered with artificial bone made from bone cement, and dura mater tag-up suture was performed.
A week later, CT scans showed haemorrhage resolution without increasing size, and the DSA showed no evidence of partial recanalization (Fig. 4) . Global aphasia was slightly improved, and the patient underwent rehabilitation therapy.
DISCUSSION
DAVFs are arteriovenous shunts from a dural arterial supply to a dural venous drainage channel. 4) Many studies show an association between DAVF and venous thrombosis. Whatever the inciting events, the final common path was arteriovenous shunting and secondary venous hypertension. Nonetheless, this strategy can lead to leptomeningeal retrograde drainage and predispose these channels to become varicose and potentially rupture. and angio-room are separate.
Our case was difficult to treat by a single modality. 
